The neuropathology associated with repeat expansions in the C9ORF72 gene.
An abnormal expansion of a GGGGCC hexanucleotide repeat in a non-coding region of the chromosome 9 open reading frame 72 gene (C9ORF72) is the most common genetic abnormality in familial and sporadic FTLD and ALS and the cause in most families where both, FTLD and ALS, are inherited. Pathologically, C9ORF72 expansion cases show a combination of FTLD-TDP and classical ALS with abnormal accumulation of TDP-43 into neuronal and oligodendroglial inclusions consistently seen in the frontal and temporal cortex, hippocampus and pyramidal motor system. In addition, a highly specific feature in C9ORF72 expansion cases is the presence of ubiquitin and p62 positive, but TDP-43 negative neuronal cytoplasmic and intranuclear inclusions. These TDP-43 negative inclusions contain dipeptide-repeat (DPR) proteins generated by unconventional repeat-associated translation of C9ORF72 transcripts with the expanded repeats and are most abundant in the cerebellum, hippocampus and all neocortex regions. Another consistent pathological feature associated with the production of C9ORF72 transcripts with expanded repeats is the formation of nuclear RNA foci that are frequently observed in the frontal cortex, hippocampus and cerebellum. Here, we summarize the complexity and heterogeneity of the neuropathology associated with the C9ORF72 expansion. We discuss implications of the data to the current classification of FTLD and critically review current insights from clinico-pathological correlative studies regarding the fundamental questions as to what processes are required and sufficient to trigger neurodegeneration in C9ORF72 disease pathogenesis.